logical outcomes of cancer patients across the continuum of care (ie, from diagnosis to survivorship) is a key aspect of oncology care, and as such there is an increasing expectation and requirement that cancer care service providers assess and address patients' psychosocial needs. 3 These services vary in complexity depending on the level of psychosocial support required, care setting, and resource availability. 4 There is a large body of evidence demonstrating the effectiveness of psychosocial care interventions in reducing depression and anxiety and improving quality of life of cancer patients. [5] [6] [7] Nevertheless, and due to increasing health care costs, decision makers require evidence on the cost-effectiveness (ie, value for money) of new services before they can make decisions to fund and implement them in practice. Economic evaluations are increasingly performed to generate evidence about the value for money of new health care interventions.
Economic evaluation involves the comparative analysis of the costs and consequences of alternative options. 8 There are four types of economic evaluations: cost-minimization analysis, cost-effectiveness analysis, cost-utility analysis, and cost-benefit analysis. 8 Cost-minimization analysis assumes that the evaluated interventions have equivalent outcomes but different costs, and accordingly, the decision can be made on the basis of the difference in total cost alone. In cost-effectiveness analysis, however, the incremental costs are compared with the incremental outcomes, as measured in natural units (eg, life-years gained, unit improvement in Symptom Distress Scale). A disadvantage of costeffectiveness analysis is that it does not enable direct comparison of interventions treating different conditions with different outcomes. In cost-utility analysis, outcomes are expressed as quality-adjusted lifeyears (QALYs) gained. The QALY adjusts the length of time gained through an intervention by the quality of life associated with health status. 8 Given that cost-utility analysis uses a generic outcome measure (ie, QALY), it allows decision makers to compare different interventions for different conditions. In cost-effectiveness and cost-utility analyses, the incremental benefits and costs are generally expressed as the incremental cost-effectiveness ratio (ICER) which is the difference in cost divided by the difference in health effect between the evaluated interventions. The ICER must be compared with the decision maker's willingness-to-pay threshold which, in a limited budget health care system, represents the opportunity cost of health benefits forgone elsewhere from the investment in the new intervention. 8 An alternative approach to using an ICER is to estimate the incremental net monetary benefit, which is the increase in effect multiplied by the willingness-topay-threshold, less the increase in cost. The new intervention is considered cost-effective if the incremental net benefit is positive. An analysis that measures both the costs and outcomes in monetary units is called cost-benefit analysis.
| ECONOMIC EVALUATIONS OF PSYCHOSOCIAL INTERVENTIONS IN CANCER
We have identified three systematic reviews of economic evaluation studies of psychosocial interventions in cancer (details in
| The health economics question
The incremental costs and consequences of an intervention compared with existing alternatives depend on the characteristics of the population(s) or subgroups who will benefit from the intervention, the specifications of the interventions compared, the time duration over which the costs and consequences will occur, and to whom these costs and consequences accrue (ie, perspective). Therefore, a health economic question should clearly state the target population(s) of the intervention, the alternatives being compared (ie, comparators), the perspective of the analysis, and the time horizon to examine both the costs and consequences. 12, 13 A clear and well-defined question will inform the type and design of the economic evaluation as well as the relevant costs and consequences that will be included in the analysis. Importantly, this question should relate to the decision-making context; that is, what decision it is intended to inform and for which decision maker.
For instance, the economic evaluation might be intended to guide a decision to fund a psychosocial service by a local hospital or group of hospitals (eg, a National Health Service Trust in the UK), or to inform a reimbursement decision by a national body (eg, Medicare
Benefit Schedule in Australia). Unfortunately, the majority of the economic evaluations were piggybacked on clinical trials to "demonstrate" the cost-effectiveness of the studied services without a clear link to a decision problem or decision-making context. 
| Economic evaluation design and conduct
Most of the economic evaluations of psychosocial interventions were conducted alongside clinical trials. Of the 11 studies identified in the systematic review by Jansen and colleagues, nine studies were conducted alongside a single randomized controlled trial while only two studies used a decision analytic model. 11 In economic evaluations alongside trials, all resources used by patients, such as hospital admissions, diagnostic tests, and medications are identified, measured, valued, and recorded for each patient over the trial follow-up and according to the perspective of the economic evaluation. In addition, all outcomes relevant to the research question are measured and costs are assigned to the resources used. Both costs and outcomes are then averaged across all patients in the different trial arms to obtain mean cost and mean outcome for each group. 12, 16 An important challenge in the design of economic evaluations alongside clinical trials is that the sample sizes of these trials are often calculated based on the primary clinical outcomes and not economic outcomes (eg, costs or QALYs); consequently, the economic comparisons can be underpowered. Whilst it is possible to have formal hypotheses for economic analyses, this approach is not recommended, and its use is limited. Drummond and colleagues have argued that the purpose of an economic evaluation is to inform decisions rather than to make inference. 8 They have criticized the high dependence on the size of the P value to accept or reject an intervention as it is unlikely for clinical trials to be powered to find a statistically significant difference in economic outcomes. 8 Moreover, there is a risk of substantial losses to the health system when a cost-effective service is rejected based on lack of statistical significance. 8 Thus, the recommended approach is to estimate the cost-effectiveness of interventions and to conduct appropriate sensitivity analysis to characterize and present uncertainty to decision makers. 8, 12 Recently, Bayesian approaches, such as value of information analysis, have been proposed as an alternative to sample size calculations and to characterize and measure decision uncertainty. ticipants together with protocol-driven costs and outcomes data collection, and thus, the data from a given trial population may not be generalizable to other populations and or jurisdictions. 12 In addition, the follow-up time in clinical trials may not be long enough to capture -most interventions showed improvements in some psychological outcomes. -three studies reported slightly but not significantly higher health care costs for their intervention than their comparison groups.
-the results of the review studies were inconclusive and subject to a lack of transparent reporting. -the studies were weakened by omitting some resource types and the lack of power to detect meaningful cost differences. -the studies generally focused on health outcomes and costs in 1 year and the sustainability of intervention benefits were not assessed.
Dieng et al 9 2016
To conduct a systematic review to assess the costeffectiveness of psychosocial interventions for improving psychological adjustment among people with cancer. -six studies reported psychosocial interventions to be cost-effective for improving health-related quality of life, mood, pain, distress or fear of cancer progression, compared with usual care. -of the six psychosocial interventions identified as cost-effective, three were cognitive-behavioral therapybased interventions.
-no conclusive recommendation for the most cost-effective type of psychosocial intervention could be provided. -there was a lack of clearly defined economic questions in most of the studies. -all included studies were within-trial economic evaluations -the category costs were narrow in scope -limited use of the QALYs as an outcome. -psychosocial care is likely to be cost-effective at different, potentially acceptable, willingness-to-pay thresholds. -two studies found that costs were lower while the intervention was more effective. -one study showed lower costs in the psychosocial intervention (cognitive behavioral therapy) group compared with the control group while effectiveness was almost equal. -the other eight studies found that psychosocial care is more effective albeit at higher costs.
-no clear conclusions can be drawn regarding the most cost-effective psychosocial service due to heterogeneity among studies. -societal perspective was not considered; none of the studies reported productivity losses. -limited use of the QALY as an outcome measure.
Abbreviation: QALY, quality-adjusted life-years.
all relevant costs and outcomes. 12 For instance, most of the psychosocial interventions identified had follow-up durations from 6 to 12 months. 12 Pragmatic trial designs can offer some compromise between the goals of internal validity and generalizability; these trials help evaluate effectiveness and cost effectiveness of an intervention under something closer to real-world conditions. Nevertheless, pragmatic trials cannot overcome all limitations of conducting economic evaluations alongside clinical trials (eg, the short follow-up duration). 
| The scope of resource use and costs
All important and relevant costs should be included in the evaluation to obtain reliable cost-effectiveness results. The relevance and importance of these costs are driven by the description of the psychosocial service and the evaluation perspective. This could be the perspective of the patient, the health system, or the society. In a societal perspective, all costs and health effects are considered regardless of who incurs the costs and who obtains the effects. 8, 13 In general, costs should include direct medical and nonmedical costs as well as indirect costs. Direct medical costs are expenses related to the medical condition or intervention (eg, visits to health care provider, treatments). Direct non-medical costs refer to costs that are borne by patients and their caregivers while receiving health care
(eg, cost of traveling to a clinic). Indirect non-medical costs refer to the resources forgone due to the medical condition or the intervention (eg, lost productivity due to absence from work). Usually, economic evaluations take health system perspective, and hence, the focus is typically on direct medical costs. 8, 13 For instance, all studies included in the review by Dieng and colleagues reported direct medical costs, including treatment costs, outpatient hospital visits, and hospitalization costs, but only three studies reported indirect medical costs such as lost production in terms of both paid work and domestic tasks. 9 Indirect costs can be particularly substantial if the psychosocial intervention requires considerable commitments of patients and their caregivers (especially for those of working age), and therefore, their inclusion in economic evaluations is increasingly recommended to avoid misleading conclusions. 8, 9 The Second Panel on Cost-Effectiveness in Health recommended in their updated Cost
Effectiveness Analysis guidelines that all economic evaluations should report results from both the health service and societal perspectives. 13 Nevertheless, taking a societal perspective by including all direct and indirect costs may be a cumbersome and costly approach for the research team. Therefore, it is advised to prioritize high costs as well as those that are expected to differ between the alternative services compared. 8, 12 Furthermore, to enhance this process and to improve comparability across studies, standardization of cost variables captured from both the health service perspective and societal perspective is recommended. For instance, a minimum set of costs should include the costs to develop and run the psychosocial service (eg, staff training, offices, educational material), the cost of health and social care utilization (eg, counseling sessions), out-of-pocket costs borne by patients and caregivers to receive care (eg, travel cost), and the costs of productivity loss. We recommend that secondary data be used to capture direct medical costs (eg, using electronic health records or claims). In the absence of these or when it is difficult to link data from various sources, diaries can be developed to help patient to one (ie, perfect health). 8, 23, 24 These utility weights can be obtained practically using generic (ie, not disease specific) multi-attribute utility instruments (MAUIs) which comprise a self-reported health-related quality of life (HRQoL) instrument and an algorithm to transform the HRQL scores on to a utility scale. 8, 23, 24 A commonly used MAUI in oncology is the EQ-5D which assesses five attributes of HRQL (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) 25 ; other instruments include Short Form 6D, 26 Health Utilities Index, 27 and the Assessment of Quality of Life (AQoL). 28 Among the few cost-utility studies of psychosocial services, the EQ-5D was used by Strong et al to evaluate nurse-delivered collaborative care for the management of depression, 29 Duarte et al who evaluated the cost-effectiveness of a collaborative care program for major depression, 15 and most recently by van der Spek et al who assessed the cost-effectiveness of meaningcentred group psychotherapy for cancer survivors. 30 Chatterton et al used the AQoL-8D in the economic evaluation of a psychological intervention for high distress cancer patients and caregivers. 31 Nevertheless, these instruments are generic (ie, not disease specific), and therefore, their ability to accurately measure HRQoL in cancer patients is questionable. , as it has broader dimensions and was developed using a broader cancer population; however, additional work is required to generate valuations (ie, weights) and to validate this instrument. 24 Of note is that for the QLU-C10D, an Australian utility scoring algorithm was published recently. 36 Scoring algorithms for utility weights should be based on the population preferences of the country where the decision making will occur. Therefore, we expect many additional algorithms to be developed for the USA, UK, and other countries in the future.
Despite the wide acceptance of QALYs as a measure of health outcome in economic evaluations, there are a number of issues that should be considered when conducting cost-utility analyses of psychosocial interventions for cancer patients. Firstly, not all health systems accept the assessment of cost-effectiveness based on incremental cost per QALY gained. For instance, the Institute for Quality and Efficiency in health care in Germany considers the cost effectiveness of new technologies within a specific disease area based on disease specific outcomes. 8 Similarly, the focus of evaluations in the US is the comparative effectiveness of interventions rather than cost-effectiveness although there is an increasing interest in cost-utility analysis by certain organizations in the US such as the 24, 38 One approach for these additional aspects of benefit to be taken into account alongside QALYs is to monetise these using willingness-to-pay studies so that all benefits are expressed in monetary terms, which can be then compared with costs in a costbenefit analysis. 24, 39 However, it might be challenging in practice to estimate the willingness-to-pay for certain elements such as equity or elimination of fear.
| Reporting of cost-effectiveness analyses
There has been an increasing interest in improving and standardizing the reporting of economic evaluation. This is important to communicate these evaluations to various audiences clearly and transparently and to allow better comparison of studies from different jurisdictions.
The most prominent guidelines on the reporting of economic evaluations are the Consolidated Health Economic Evaluation
Reporting Standards (CHEERS) and the recommendations from the Second Panel on Cost-Effectiveness in Health and Medicine. 13, 40 The two guidelines provide reporting checklists for cost-effectiveness analyses. The reader can refer to the full checklists, but in summary, it is essential to provide (1) 
APPENDIX
A review of systematic review was undertaken to identify systematic reviews of economic evaluations of psychosocial interventions in cancer. Searches were conducted in PubMed, MEDLINE, EMBASE, CINAHL, PsycINFO, Cochrane library, and DARE (see Figure A1 ).
Covering the period from January 2008 to September 2018 using the following search terms for title (Cancer* OR neoplasm* OR tumor*) AND (psychosocial OR "cognitive and behavioural intervention" OR "patient education" OR psychotherapy OR "cognitive therapy" OR psychoeducation OR psychotherapy OR "social support" OR "supportive therapies" OR psychodynamics OR "psychoanalytic therapy") AND (cost-effectiveness OR "cost utility" OR "cost benefit" OR "cost analysis" OR "costs and cost analysis"). MeSH terms included: neoplasms, patient education, psychoanalytic therapy, psychotherapy, supportive therapies, social support, psycho education, cognitive therapy, costs and cost analysis, and health care utilization.
Searches were limited to full-text, English language articles involving humans.
Titles and abstracts of retrieved articles were screened by two independent reviewers (H.T., N.ES.) against the following inclusion criteria; review of articles on economic evaluations of psychosocial interventions, where the economic evaluations' limitations were reported. Extracted information included authors, year, aim, studies included within the review, main results, and a summary of the economic evaluation issues identified.
